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(57) Abstract: A zoom lens that is 
composed of lens groups and whose 
magnification is varied by varying the 
distance between the groups. The zoom lens 
includes at least, in a first group (GR1) fixed 
during zooming, a reflection member (M) 
for bending the optical axis by substantially 
90° and a negative group more on the 
object side than the reflection member (M), 
and includes at least, on the image side 
of the first group (GR1), a second group 
(GR2) movable during zooming and having 
negative refractive power and a light amount 
regulation member (ST1) fixed during 
zooming. When a barrel is retracted, the 
angle of the reflection member (M) changes 
to create a space, and the negative group 
in the first group (GR1) is received in the 
space. 

(57) xffc y»raiw* 
gr i <D&mizx— ^ >y4^iJj*?m 

0DH3Ta**rr*K2»GR2£:. X— 
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(84) m^m(m^<DUi^^j . ±x<Dmm<D&&&m. 

ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), ZL — =5isT (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — P -/ (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 
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[0001] *mWte. ^^fV^;vi3^^^^^m<D^^;vy<^tim^(DW^t 

[0002] tfefe. ^v?^/V^yV^7^^)@^^^^^V^cii^m^^booS) 

v^. r^-fx^^-m, X9*y— K©*fifeteuw % im«Picf 
[0003] j&m<o s iftte, ^v>-x^%i-5rajajfe*»?B-t-5wt*s-e#5*f« 
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&=i>>s<?Hzi-z^b&x^z>bbh\^ ttmm<D'bmfc : &mf&-fz<DX\ mw.mm. 
[0004] ciai]i2iiA^.t^i2iiB{i, ^w&mm\.tix—j*^x<Dmi<7>mi&<DmM<Di'^ 
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mm 3ARxfm 3bi^ &$&m %mm i,rcx—j>.u^(Df^3(DmM<omm<Du^ 



x&>% 0 

mi m 6 tt . m utx— Av^^^ra i <D^m^mmmx<Dmu: 



EI 1 5] m 1 5fi, Lfc*^mcoXp^Hlt?fc?) 0 

[0005] siT.&mw<D?<— j±u^X(Dmi— m3<DmM<DmmK^^x. mi—m3&m 



\,^xmwi-z>< 
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ttl&'tZi'^XMf&m-eh*). £^ 4S (a) , II j|g (b) t-oi/yXIBf »f ®t 

#s (b) — ©x- s.i/jnz&ifzMii'^xM (GRj) ^(D^wj^ti^nm^m^i, 

lEO^ll^Xf^GRl. ;ft<D^2l^XpGR2, jEtD^SV-^X^GRS, IEtf> 

SUli^XGRlte, A wX£. 5fe«i£90 o $x<om?Z>tc#><Dfc%S^7— Mb. MM 

^mztr-fziEi'^xbxm&zti&e ^2i-^x^gr2(4, ^w^xt, ^i^^x 

iEl^vX<^^U>-Xtr*^$KTV^„ 03l^^X^GR3«, 
1r%JEU^XXMf&£tiZ> 0 04V>-X^GR4fi, ^#:ffl!Rc#Bfc@£^ri-5IEi^X 
i;ftu;/XcD^^v:/X^#f&£;t-vCV^ 0 ^5V^X|¥GR5« N tftl^X^iEV^ 
X©^W>-Xt, jEl/>-Xt-C#^$tl^o Ull^XpGRl, ^3l/>-Xi$GR3, 
^5I^XiB¥GR5&tFn w^^/l^LPFfi, X— joV ^T^g@^T*feO 

AmmuusTm,mam.mMUbL.x<Dmmhmir^o 

^3^^X^GR3{|J^l!]U> ^4l/>'X^GR4f4@^§ttfc^3l/>'XpGR3fIiJ 
•So l2ll3tC*3VN-C, TU3\ X— Al^X^-Sr^H"^-^^ 
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o 

o )<Dft&tR'0mfftMi**£ts%\mmx&>Z> o Z<Dtkm\z3o\,^X, Ull^XilGRl 
(Dfctti^— M<D— ffiMMa&3C&tL.Xmm&tlTigm&ft. r©SfJ^7"M^ 

<b*b5t>OW/jK. K&f^— Mj;^^«c{a.iJcDW^X^^JDli^-rsfcJt)0^rB^fc{t 
£V\ 09*. &m7-M&¥ftlz&M£^X&mirZ£y\zMj$L.X-b&\ 

MltC % ^CDfllV-^X^GRl. ^0^2W>-XPGR2, iE0^3V^X^GR3. 
fl^gB#STl . E<Z>^4 V^XpGR4/^b#f/&£*l/-CV v& 0 
IgU^X^GRlft:. A^^Xi, 3fe#^90° W9f&tf<5fc&OS#^— Mi^lf 

(Dm&^xb. AE^xbxMf$.£nz> 0 3g4v>-xi¥GR4te, nm^WM^^r 

Z>lEUl/Xxmj&£nX\^ 0 ^31x^X^GR3^.t^^41/>-X^GR40F^^f4 % # 

s^M-rsND^i-^ mM*m<D%:mm&nttsTii5mfe£tix\,^ 0 miv^ 

m3l->XpGR3«, ^^IJ^F^ P^^$lJ-t-^fcfeOli nmMmUST2b\^X 
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212, Gmm^&W}i,tii<D*>ysfcw^ij*— si3i^xi¥GR3te, 

m\Xmm.\^ JlOglll^XSiGRl, ^<7>^2V^Xi¥GR2. sE<D^3U^y<mGR3 
, IE(^^41x^XpGR4, ]E<D^5V^XpGR5^^/«eo-CV^ 0 

^li^^x^GRKi, ai^x£. %m%9o° m^m-f^ti^xDKM^—txm^. 

£*L5 0 ^2lx^X^GR2f*. Wffi#^ffi^Wi-S^^>-Xt % lEU^Xxm^tl 
TV>5„ ^3Ix^Xi¥GR3f4. Mffi^S^I-SEl^XT^^tl^.,, 314 WX 

^xpGR5ft, mm#mm&&-t-z>iEu^?:x'Mj&&ti% 0 mi^xmGRi. m3 
its m3u^xmitm.mmKytmm^usTi tvxm*)^^x^ ^ 0 

03(a) t^i-j£^^^IU3(b) ^i-M^f-^-r^^^s m2V^X|¥GR 

nm^tit^3u^xmGRm^mu m4u^MGR4i-£m , fe£frfcm3v<>> 
x»gr3#j— ^5uiy^mGR5nm^mm^Wi^ 0 
±^(omi—M3<Dmm<Dmm<DX—j>,u^xx^RM^ui^<o^tm : t^9o 

^.^m^mxnm^<D^^m^t>^^t^x^(Dx^mi:^^ 
m-tz^ttfxz. ^mfc&*imb'tz> 0 ±3£ox-Au>xra:, scMnttn&mz 
tt^Mj iz%m&titc.m i i^xs^-rs^-^ x- j» wx&jb v ^c»^© 
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2. 0< | fa/fw | <6. O •••(!) 

fa : mi uisxm *p <DBiMUtt£v®fcM<Di'^x&<DM&mm. 

^aii3t^ J ?-^fflV>-Ct ) j;V\ ftft^mtSTltUT, ND^/k^MIDfesif^ 
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BOft^^(mm),di(i=l, 2, •••)(*, ^#:»b^Ti#g (D$$i±mfflm( 

iz.tt-rz>mvrm, vdi(i=i, 2, •••)fi,#iMJ*^x.-ci#ao3t#^^)d^ 

g<Dite±ffi^Pg(£>5^ X-$^{c*5Vn-C, JE^(^£8£ltft$Sk W)~$R/K 

o *fc. m&f— *t£*5VvT, FNo. F^V^— Sr^U f«U JUNEAU (mm) Sr 

^mnc )&&u&Mj£mffflkm<w), (m), m^j^Lfc^ 

Bfci] 



x = y — +Y A 1 - Y 1 

1 + (1 - £ • y 2 - c z ) l/!1 
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c : ui/xm&-e<Dj&iMi8im 
Ai: &m<Dfmm$m 

£"C, IMG HTte, {feffi (mm) £^LTV ^ 0 

^^Eg^|(M)^M^(T) t^VNT, #JlX^tV^9>'^A<MiE$tbTV^ 0 

«SH;6£0!li» 

(W) — (M) — (T) 
FNo. = 4.12 — 4.35 — 4.92 
f= 7.00 — 11.79 — 19.85 
co = 29.61 — 17.68 — 10.54 
d6 = 0.587 — 4.214 — 6.780 
dll = 6.693 — 3.066 — 0.500 
dl4 = 7.643 — 4.765 — 1.995 
dl7 = 1.766 — 4.645 — 7.415 

rl = 23.443 dl = 1.100 ndl = 1.92286 v dl = 20.884 
r2 = 10.807 d2= 2.220 
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r3 = oo d3= 8.500 

r 4 = oo d4 = 0.700 

r5 = 14.953 (ASP) d5 = 2.134 nd2 = 1.69350 v d2 = 53.201 
r6 = -23.974 (ASP) d6 = (rT^) 

r7 =202.612 d7 = 0.500 nd3 = 1.83500 vd3 = 42.984 
r8 = 7.547 d8 = 0.924 

r9 = -9.603 d9 = 0.450 nd4 = 1.77250 vd4 = 49.624 
rl0 = 9.713 dl0= 1.002 nd5 = 1.92286 v d5 = 20.884 
rll = 90.443 dll= («I^) 

rl2= 9.44KASP) dl2= 1.606 nd6 = 1.69350 vd6 = 53.201 
rl3 = -29.152(ASP) dl3= 1.000 
rl4= dl4= (rT^) 

rl5= 11.703(ASP) dl5= 2.075 nd7 = 1.58313 vd7 = 59.460 
rl6 = -7.499 dl6= 0.500 nd8 = 1.92286 v d8 = 20.884 
rl7 = -13.695 dl7= (rT^) 

rl8 = 425.463 dl8= 0.500 nd9 = 1.92286 v d9 = 20.884 
rl9 = 5.175 dl9= 1.738 ndlO = 1.48749 v dlO = 70.441 
r20 = 8.265 d20= 1.845 

r21 = 11.634 d21= 1.600 ndll = 1.92286 vdll = 20.884 
r22 =-279.750 d22= 3.607 

r23 = oo d23= 1.460 ndl2 = 1.51680 vdl2 = 64.198 

r24 = oo d24= 1.120 

r25 = oo d25= 0.500 ndl3 = 1.51680 vdl3 = 64.198 

r26 = oo 

imm (r5) (D^wmf-^ 

c =1, A4= -0.108291 X 10-3, A6= 0.720557 X 10-5, A8= -0.347966X 10-6, A10= 
0.551985X10-8 
[06® (r6) CD#3£B^-*] 
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f =1, A4= -0.571799 X 10-4, A6= 0.925302 X 10-5, A8= -0.486215 X 10-6, A10= 
0.882126X10-8 
[|gl2® (rl2) (D^WM'T— 9] 

£ =1, A4= 0.442332 X 10-3, A6= 0.425787 X 10-4, A8= 0.351705 X 10-6, A10= 
0.236139X10-6 

[fgl3® (rl3) (omm*f~9} 

£ =1, A4= 0.799183 X 10-3, A6= 0.560252 X 10-4, A8= -0.927656 X 10-6, A10= 
0.443273X10-6 
[|gl5ffi (rl5) <D#Mm7*-9] 

£ =1, A4= -0. 108299 X 10-3, A6= 0.276604 X 10-5, A8= -0.244554 X 10-6, A10= 
0.359026X10-8 





(W) - 


(M) - (T) 


FNo. 


= 2.87 


4.34 — 5.53 


f = 


4.85 ~ 


- 9.22 — 14.07 


CD = 


38.29 


— 21.60 — 14.30 


d4 = 


0.780 


— 4.152 — 0.780 


d8 = 


16.722 


— 5.627 — 2.323 


dl6 = 


= 2.243 


— 9.966 — 16.642 


dl7 = 


= 1.349 


— 3.787 — 3.969 


dl9 = 


= 3.640 


— 1.202 — 1.020 


[ft* 






rl = 


29.542 


dl = 0.850 ndl= 1.88300 v dl = 40.805 


r2 = 


11.271 


d2= 3.800 


r3 = 


CO 


d3 = 12.220 


r4 = 


CO 


d4= (rJ&) 


r5 = 


26.237 (ASP) d5= 1.200 nd2 = 1.73077 v d2 = 40.501 


r6 = 


5.980 (ASP) d6= 2.320 
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r7= 12.918 d7 = 2.740 nd3 = 1.84666 vd3 = 23.785 

r8 = 72.468 d8 = ( rT^) 

r9= Mnf&fflUtf d9= 0.130 

rlO= 7.857 (ASP) dlO= 3.420 nd4 = 1.58313 v d4 = 59.461 
rll= -26.882 (ASP) dll= 1.200 

rl2= 11.250 dl2= 2.938 nd5 = 1.48749 v d5 = 70.441 

rl3= -6.313 dl3= 0.800 nd6 = 1.67270 vd6 = 32.171 
rl4= 5.285 dl4= 0.913 

rl5= 16.649 dl5= 1.525 nd7 = 1.48749 v d7 = 70.441 

rl6= -32.796 dl6= ("5]"^) 

ri7= ytmmMmt di7= (*sm 

rl8= -47.622 (ASP) dl8= 1.900 nd8 = 1.77377 v d8 = 47.200 
rl9= -14.003 (ASP) dl9= ("51^) 

r20= oo d20= 1.200 nd9 = 1.51680 vd9 = 64.198 

r21= oo d21= 0.600 

r22= oo d22= 0.500 ndlO = 1.51680 v dl0= 64.198 

r23= oo 

[|g5ffi (r5) (D^WMf — 

f =1, A4= -0.199102 X 10-4, A6= 0. 120020 X 10-4, A8= -0.410454 X 10-6, A10= 
0.617981X10-8 

[Jg6® (r6) (D^rnm^—?] 

e =1, A4= -0.633623 X 10-3, A6= 0.841957 X 10-5, A8= -0.719036 X 10-6, A10= 
0.414281X10-8 

imi'om (no) (D^nmf— r\ 

e =1, A4= -0.387456 X 10-3, A6= 0.265755 X 10-5, A8= -0.858779 X 10-6, A10= 
0.215789X10-9 

m 1 1 ffi (n i ) <D#mm7*-?~\ 

£ =1, A4= -0.309607 X 10-3, A6= 0.973513 X 10-5, A8= -0. 183569 X 10-5, A10= 
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0.398642 X 10-7 

mism ens) (o^mmf—^ 

£ =1, A4= -0.338236 X 10-3, A6= -0.260827 X 10-4, A8= 0.334152 X 10-5, 
A10=-0.688027X10-7 

m i9® (ri9) (D&mmT—?] 

£ =1, A4= -0.183178 X 10-3, A6= -0.185327 X 10-5, A8= 0.954236 X 10-6, A10 
0.000000X1000 
«jHi£#l3» 





(W) - 


■ (M) - (T) 




FNo. 


= 2.82 


— 4.23 — 5.14 




f = 


5.06 - 


- 7.83 — 9.60 




CO = 


38.18 


— 25.91 — 21.13 




d4 = 


0.700 


~~ 4.304 — 5.076 




d8 = 


6.662 


— 3.058 — 2.286 




dll = 


10.527 


— 4.4yb — l.ouu 




dl6 = 


3.087 


— 10.618 — 13.768 




dl8 = 


3.220 


— 1.720 — 1.566 




[ft m4m 






rl = 


76.580 


dl = 0.900 ndl = 1.83500 


v dl = 42.984 


r2 = 


11.916 


d2= 2.300 




r3 = 


oo 


d3 = 10.800 




r4 = 


oo 


d4= 




r5 = 


42.595 


(ASP) d5= 1.100 nd2= 1.52470 


vd2 = 56.236 


r6 = 


9.730 


(ASP) d6 = 1.400 




r7 = 


9.061 


d7 = 1.545 nd3 = 1.84666 


vd3 = 23.785 


r8 = 


11.917 


d8 = ( pJ ^i) 




r9 = 


12.346 


(ASP) d9= 1.500 nd4= 1.52470 


vd4= 56.236 


rlO = 


16.139 


(ASP) dl0= 1.200 
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rll = 




dll= (ol^) 








rl2 = 


18.519 


dl2= 2.417 


nd5 .= 1.83500 


v d5 = 

f 


42.984 


rl3 = 


-22.568 


dl3= 0.500 








rl4 = 


9.647 


dl4= 3.938 

* 


nd6 = 1.58913 


v d6 = 


61.253 


rl5 = 


-9.622 


dl5= 0.650 


nd7 = 1.78472 


vd7 = 


25.721 


rl6 = 


6.790 


dl6= ( *im 








rl7 = 


15.962 


(ASP) dl7= 2.055 


nd8 = 1.52470 v d8 


= 56.236 


rl8 = 


-35.130 


(ASP) dl8= ('njjfc) 






rl9 = 


CO 


dl9= 2.000 


nd9 = 1.51680 


vd9= 64.198 


r20 = 


CO 

* 


d20= 0.700 








r21 = 


oo 


d21= 0.800 


ndl0= 1.51680 


vdlO = 


64.198 


r22 = 


oo 











£ =1, A4= 0. 168244 X 10-2, A6= -0.507087 X 10-4, A8=0.850225 X 10-6, A10= 
0.000000X1000 
[$j|6H (r6) (O^m&'f— $1 

e =1, A4= 0.135697 X 10-2, A6= -0.407810 X 10-4, A8=-0.504262 X 10-6, A10= 
0.504475X10-7 
[Mm (r9) CQ^St 2 '-*] 

e =1, A4= -0.187677 X 10-2, A6= -0.500809 X 10-4, A8=0.271658 X 10-5, A10= 
-0.166299X10-6 

miom (rio) <D^mm^~ 

£ =1, A4= -0.160512 X 10-2, A6= -0.412232 X 10-4, A8=0.327336X 10-5, 
A10=-0.142491X10-6 

mi7ft (n7) (Dimm?—*] 

£ =1, A4= 0. 139219 X 10-3, A6= -0.344159 X 10-4, A8=0.140726X 10-5, 
A10=-0.621230X10-7 
[^18^^18)^^®^—^] 
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e =1, A4= 0.573274 X 10-3, A6= -0.144671 X 10-4, A8=-0. 686048 X 10-6, A10= 
0.000000X1000 



mi 





mmm i 


m mm 2 


mmm 3 


(1) | fa/fw | 


3 . 2 0 4 


3 . 5 9 2 


3 . 16 7 



SSBtt. Ml5iZ7jki-£?lC X^Mlb, 7WDSP (Digital Signal 

Processor) 2 b. SDRAM (Synchronous Dynamic Random Access Memory) 3i:, 
^^7i"7(«T, ^#:I/F^V^5o )4b, Mffl1$5b. m^6b, LCD (Liquid 
Crystal Display) =^ha— 97t, LCD8i, ^gfl-fV^ai— * (fi*T, fl-gCl/F<^ 

mm&fcio\z. ¥mfc^v : &m^fc\^tyz>^y#--h\ i2^pr^DVD( 

Digital Versatile Disk) -^IB^rTb^^CD (Compact Disc) #<D7fcf6^lft&, SS^^V 

-c«, iE^^iotb-c^x^^y^-K^fflv^coiur^p^i-^o 

Charge Coupled Device) 12, m^M^\^13, %^-fn v ^ |BK7-fVn4, CCD/BK 

yx, :7*- v-^^^nf , m (T^v*mn*£b**mttb<Dxibz> 0 

0I^fP5fi, CPU (Central Processing Unit) 51, RAM (Random Access 
Memory) 52, (Read Only Memory) 53, B#fr08§54;^, i/XrrJ±/< 
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¥&m&-rz>teb*<D-btfxtz>h<Dx$>z> 0 

o 
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